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	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	875	
K	 GC	 Population		 Number	of		 	 Binary	GWA	analyses	 	 	 Quantitative	GWA	analyses	 	 	876	
	 	 Structure	 Causal	Loci	 	 False	Positives	 Power		 	 False	Positives	 Power		 	877	
No	 No	 No	 	 2	 	 	 5.08		(11.78)*		 0.98		(0.71)*	 	 18.59		(27.77)		 1.73		(0.60)	878	
No	 No	 Yes	 	 2	 	 	 893.12		(1349.58)*	 1.35		(0.77)*	 	 1303.49		(1462.13)		 1.82		(0.46)	879	
No	 Yes	 No	 	 2	 	 	 0.03		(0.22)	 	 0.38		(0.53)	 	 0.09		(0.38)	 	 1.22		(0.66)	880	
No	 Yes	 Yes	 	 2	 	 	 0.00	 	 	 0.21		(0.41)	 	 0.00	 	 	 0.41		(0.62)	881	
Yes	 No	 No	 	 2	 	 	 0.18		(0.63)	 	 0.61		(0.62)	 	 0.66		(1.44)	 	 1.55		(0.64)	882	
Yes	 No	 Yes	 	 2	 	 	 0.39		(1.80)	 	 0.57		(0.62)	 	 0.71		(1.92)	 	 1.34		(0.70)	883	
	 35
Yes	 Yes	 No	 	 2	 	 	 0.05		(0.26)	 	 0.47		(0.56)	 	 0.20		(0.65)	 	 1.42		(0.65)	884	
Yes	 Yes	 Yes	 	 2	 	 	 0.07		(0.36)	 	 0.42		(0.55)	 	 0.12		(0.66)	 	 1.20		(0.71)	885	
No	 No	 No	 	 4	 	 	 4.83		(11.44)*		 0.77		(0.92)*	 	 16.78		(24.58)		 2.32		(0.96)	886	
No	 No	 Yes	 	 4	 	 	 1024.03		(1290.4)*	 1.96		(1.56)*	 	 1388.47		(1436.51)		 2.81		(1.23)	887	
No	 Yes	 No	 	 4	 	 	 0.07		(0.46)	 	 0.15		(0.41)	 	 0.00	 	 	 0.40		(0.67)	888	
No	 Yes	 Yes	 	 4	 	 	 0.01		(0.10)	 	 0.04		(0.20)	 	 0.00	 	 	 0.11		(0.37)	889	
Yes	 No	 No	 	 4	 	 	 0.46		(1.90)	 	 0.32		(0.55)	 	 0.18		(0.59)	 	 1.08		(0.92)	890	
Yes	 No	 Yes	 	 4	 	 	 0.23		(0.97)	 	 0.22		(0.48)	 	 0.51		(1.67)	 	 0.83		(0.99)	891	
Yes	 Yes	 No	 	 4	 	 	 0.10		(0.44)	 	 0.22		(0.44)	 	 0.05		(0.30)	 	 0.74		(0.80)	892	
Yes	 Yes	 Yes	 	 4	 	 	 0.11		(0.67)	 	 0.15		(0.39)	 	 0.18		(0.93)	 	 0.44		(0.70)	893	
No	 No	 No	 	 8	 	 	 4.46		(13.19)*		 0.47		(0.89)*	 	 13.81		(26.10)	 1.49		(1.48)	894	
No	 No	 Yes	 	 8	 	 	 709.24		(1054.34)*	 2.46		(2.88)*	 	 1041.55		(1179.46)	 3.85		(2.83)	895	
No	 Yes	 No	 	 8	 	 	 0.00	 	 	 0.06		(0.31)	 	 0.14		(0.98)	 	 0.13		(0.42)	896	
No	 Yes	 Yes	 	 8	 	 	 0.00	 	 	 0.02		(0.14)	 	 0.01		(0.10)	 	 0.09		(0.38)	897	
Yes	 No	 No	 	 8	 	 	 0.04		(0.24)	 	 0.13		(0.39)	 	 0.29		(1.51)	 	 0.34		(0.77)	898	
	 36
Yes	 No	 Yes	 	 8	 	 	 0.01		(0.10)	 	 0.05		(0.22)	 	 0.18		(1.20)	 	 0.24		(0.53)	899	
Yes	 Yes	 No	 	 8	 	 	 0.01		(0.10)	 	 0.08		(0.31)	 	 0.05		(0.41)	 	 0.20		(0.59)	900	
Yes	 Yes	 Yes	 	 8	 	 	 0.01		(0.10)	 	 0.04		(0.20)	 	 0.11		(1.10)	 	 0.17		(0.47)	 	901	
	902	
	903	
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	904	
Figure	1.	Violin	plots	for	p‐value	inflation	as	estimated	by		for	GWA	analyses	on	905	
viability	and	on	the	underlying	quantitative	trait.	When	testing	for	allele	906	
frequency	change	before	and	after	selection,	viability	was	treated	as	a	binary	907	
response	variable	(Binary).	GWA	analyses	were	also	performed	on	the	908	
underlying	quantitative	trait	under	selection	(Quantitative).	Analyses	were	909	
performed	for	three	levels	of	population	structure	(Random	mating,	Moderate	910	
and	Strong)	when	the	trait	was	heritable	(h2=0.5)	and	when	(A)	accounting	for	911	
relatedness	or	(B)	ignoring	relatedness	(see	text	for	details).	Binary	GWA	912	
analyses	not	accounting	for	relatedness	(B)	is	here	used	as	proxy	for	previously	913	
used	permutation	tests	for	testing	allele	frequency	change	before	and	after	914	
selection.	The	dashed	lines	indicate		=	1.1,	above	which	we	here	consider	p‐915	
value	inflation	to	be	strong.	916	
	917	
Figure	2.	Summary	statistics	of	LD	from	simulated	data	with	different	levels	of	918	
population	structure.	Statistics	are	shown	for	pairwise	values	of	r2	between	500	919	
randomly	chosen	loci	from	each	simulated	data	set	(n	=	300).	Results	are	shown	920	
for	LD	at	short	range	(<	10	kbp,	~1	cM)	and	between	loci	on	different	921	
chromosomes	as	a	proxy	for	all	long	range	LD.	922	
	923	
Figure	3.	Correlation	between	–log10	p	from	quantitative	and	binary	GWA	924	
analyses	depends	on	log10	 .	The	t‐statistic	refers	to	correlations	between	‐log10	925	
P	values	between	quantitative	and	binary	GWA	analyses	when	based	on	the	926	
same	(A,	C)	or	different	(B,	D)	sets	of	causal	loci.	Log10	 	is	the	mean	inflation	927	
factor	for	the	–log10	p	–values	from	each	of	the	tests.	In	the	upper	panel	(A,	B)	928	
	 38
individuals’	relatedness	is	not	taken	into	account	while	in	the	lower	panel	(C,	D)	929	
relatedness	(IBS)	between	all	pairs	of	individuals	was	included	as	a	random	930	
effect.	Correlation	coefficients	(rp)	are	given	in	the	figure	and	colored	according	931	
to	degree	of	population	structure.	The	rp	in	black	represents	all	data	points	932	
pooled.	All	significant	tests	(=0.05;	indicated	by	*)	have	p<0.01.	The	vertical	933	
dashed	line	indicates	the	t‐statistic	for	significance	level	p	=	0.05	(with	df	=	4998)	934	
for	the	original	correlation	test	between	–log10	p	between	binary	and	935	
quantitative	GWA	analyses.	936	
	937	
Figure	4.	Q‐Q	plot	for	expected	versus	observed	–log10	p	from	within	year	allele	938	
frequency	change	due	to	artificial	selection	on	tarsus	length.	The	slopes	for	939	
regression	lines	equals	.	The	dashed	black	line	indicates	a	line	with	slope	=	1	940	
and	intercept	=	0,	and	is	shown	for	comparison.	941	
